Abstract Cr3+, Cu2+ and Mn2+ -doped phosphate glasses were studied by optical absorption and electron paramagnetic resonance (EPR). In particular, the electronic state and the local symmetry of each transition metal ion have been investigated.
INTRODUCTION
During the last few decades, a considerable effort has been devoted to inorganic glasses doped with transition-metal ions because of the spectroscopic properties of their 3d N electrons which are of great interest for applications in lasers 1, solar concentrators 2 and new luminescent materials. Optical absorption and electron paramagnetic resonance (EPR) are recognized as powerful tolls to probe the local environment of a paramagnetic impurity and map the crystal field.
In this paper, we present our observations on optical absorption and EPR studies of Cr3+, Cu2+ and Mn2+ -doped phosphate glasses prepared by melting 8 mol % of MgO, 26 mol % of (NH4)2HPO4, 27 mol % of KH2PO4, 39 mol % of BaCO3 and x wt % of the convenient transition metal oxide (x = 0.1, 0.4 and 1). The results of this study were analyzed and compared to other glass systems.
RESULTS AND DISCUSSION chromium doped glass. The optical absorption bands in the spectrum of the diluted Cr3+ -doped glass can be interpreted in terms of crystal field theory by assuming ions in octahedral sites with sixfold coordination 3 ( figure 1.a) manganese doped glasses. The optical spectrum obtained at room temperature for the diluted sample presents two bands situated at 400 nm and 461 nm ( figure 3.a) which are difficult to assign because they are the result of a strong overlapping of many bands and a weak absorption of the glass in this spectral region.
The EPR spectra of Mn2+ ions can be analyzed using a rhombic spin-hamiltonien terms of this hamiltonien, the intense well resolved sextet centered at g = 1.98
together with the weak intensity of the resonance signal at g = 4.35 ( figure 3.b) , shows that the non-cubic crystalline electric field is weak for many Cu2+ sites. The value of A obtained in this work (A = 112 Gauss) is consistent with Mn2+ ions in octahedral coordination (10, 11) . The disappearance of the hyperfine structure with higher content of manganese oxide can be attributed to dipole-dipole interactions or to a broad distribution of parameters characterizing magnetically active centers in the glass. ions experience a rhombic symmetry with a weak crystalline field.
